Rett syndrome (RTT) is a devastating neurodevelopmental disorder caused by loss-of-function mutations in the X-linked methyl-CpG binding protein 2 (Mecp2) gene. GABAergic dysfunction has been implicated contributing to the respiratory dysfunction, one major clinical feature of RTT. The nucleus tractus solitarius (NTS) is the first central site integrating respiratory sensory information that can change the nature of the reflex output. We hypothesized that deficiency in Mecp2 gene reduces GABAergic neurotransmission in the NTS. Using whole-cell patch-clamp recordings in NTS slices, we measured spontaneous inhibitory postsynaptic currents (sIPSCs), miniature IPSCs (mIPSCs), NTS-evoked IPSCs (eIPSCs), and GABA A receptor (GABA A -R) agonist-induced responses. Compared to those from wild-type mice, NTS neurons from Mecp2-null mice had significantly (p < 0.05) reduced sIPSC amplitude, sIPSC frequency, and mIPSC amplitude but not mIPSC frequency. Mecp2-null mice also had decreased eIPSC amplitude with no change in paired-pulse ratio. The data suggest reduced synaptic receptor-mediated phasic GABA transmission in Mecp2-null mice. In contrast, muscimol (GABA A -R agonist, 0.3-100 μM) and THIP (selective extrasynaptic GABA A -R agonist, 5 μM) induced significantly greater current response in Mecp2-null mice, suggesting increased extrasynaptic receptors. Using qPCR, we found a 2.5 fold increase in the delta subunit of the GABA A -Rs in the NTS in Mecp2-null mice, consistent with increased extrasynaptic receptors. As the NTS was recently found required for respiratory pathology in RTT, our results provide a mechanism for NTS dysfunction which involves shifting the balance of synaptic/extrasynaptic receptors in favor of extrasynaptic site, providing a target for boosting GABAergic inhibition in RTT.
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Introduction
Rett syndrome (RTT), caused by loss-of-function mutations in the Xlinked gene encoding the epigenetic regulator Mecp2 (methyl-CpGbinding protein 2), is a devastating neurodevelopmental disorder that primarily affects young girls (Ellaway and Christodoulou, 1999; Chahrour and Zoghbi, 2007) . Although it is a rare disorder, RTT has recently become a prototypical model for studying synaptic dysfunction in neurological disorders (Chahrour and Zoghbi, 2007) . RTT is also categorized as a syndromic autism spectrum disorder and shares important pathogenic pathways with autism (Levitt and Campbell, 2009; Gonzales and LaSalle, 2010) . A major cause of morbidity and mortality in RTT is dysfunctional respiratory control due to Mecp2 deficiency (Katz et al., 2009) . Conclusions from genetic, neurochemical, and pharmacological studies support that depressed GABAergic neurotransmission in the brainstem contributes to RTT breathing abnormalities (Chao et al., 2010; Ure et al., 2016) . Augmenting GABAergic neurotransmission has been shown to improve the respiratory phenotype in RTT mouse models and to prolong survival (Abdala et al., 2010; Voituron and Hilaire, 2011; Bittolo et al., 2016) .
Respiratory neurons reside mainly in two regions of the brainstem: the dorsal respiratory group in the nucleus tractus solitaries (NTS) and the ventral respiratory group in the ventrolateral medulla (Bonham, 1995) . Glutamate is the main excitatory neurotransmitter involved in the central generation of respiratory rhythm while GABA acting on G-ABA A receptors (GABA A -Rs) provides phasic waves of inhibition to
